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As the sixth largest exporter of crude oil, Nigeria heavily depends on oil earnings to fund economic activities. The country also rely heavily on imports of consumables, both oil and non oil consumables. Nigeria"s vulnerability to crude oil price shock at the international oil market exposes the nation to certain unfavourable results. The study investigated the influence of crude oil price volatility on parallel exchange rate and their influence on the cost of living and doing business in Nigeria. Two stage least square, generalized autoregressive conditional heteroscedasticity, vector error correction, impulse response and variance decomposition was employed to measure the influence of crude oil price on parallel exchange rate and their influence on cost of living in Nigeria. Crude oil price volatility negatively and significantly influenced parallel exchange rate fluctuation and consumer price index in Nigeria. Parallel exchange rate positively and significantly influenced consumer price index in Nigeria. Declining crude oil prices implies decreasing income for the Nigerian economy and in turn per capita income. Rising cost of living with declining per capita income further impoverishes Nigerians. Therefore Nigeria should effectively take control of the production of crude oil, increase her refining capacity and increase production and export of other products with comparative advantages.
INTRODUCTION
GIVEN its importance in the supply of the world"s energy, crude oil has become a major indicator of economic activities in Nigeria and as an oil exporting nation she has relied heavily on oil price in making her annual budgets [1] . As an oil dependent economy, Nigeria is highly vulnerable to oil price shocks at the international oil market notwithstanding that she is the 6th largest oil producer in the world. The country"s development plan could be disrupted due to fluctuations in the price of oil at the international market and worse still if the oil price drops as the case is at present. These fluctuations could cause ripple effect on both the macro and micro economy. Reference On the other hand, decreasing oil price could also have negative implications for a major importing economy such as Nigeria. An economy that imports almost all its consumables, including refined crude oil products will also have depreciating currency value, rising inflation level, cost of living and doing business and other negative macroeconomic implications. Therefore, giving the above analogy, for an oil exporting country such as Nigeria, though earning increases with rising oil price and declines as oil price declines, neither rising oil price nor declining oil price reduces the cost of living and the cost of doing business. That notwithstanding, over time, the impact on activity and inflation will also depend on policy responses and supply-side effects [2] .
Abdelaziz et. al., 2008 in Adebiyi, et al. [3] argued that falling oil prices impacts differently on exchange rates of oil-exporting and oil-importing countries. They explained that rising oil prices improves the balance of trade, leading to higher current account surplus and a growing net foreign asset position, as well as increase in private disposable income in oil exporting countries. This increases corporate profitability and raises domestic demand thereby causing exchange rate to appreciate. However, the reverse is the case in oil-importing countries: trade deficit are offset by weaker growth and, over time, real exchange rate depreciates.
The study examined the dynamics of oil price volatility (particularly decline in oil price) in causing parallel exchange rate fluctuations and its implication on the cost of living in Nigeria. The impact of oil price volatility on the parallel exchange rate was examined. The impact of exchange rate fluctuations on cost of living was considered.
Furthermore, the pass through from oil price shock to cost of living through parallel exchange rate was equally examined within a 24 months (September, 2013 to August, 2015).
LITERATURE REVIEW
Reference [4] examined the dynamic relationship between oil price volatility and the real exchange rate in Nigeria and revealed that though most of the movements in real exchange rate were due to changes in the permanent components, dynamic short run impact of oil price volatility on exchange rate did not hold. He explained that the result may be due to the fact that transactions on crude oil are not primarily carried out using the naira and so the fluctuation in prices may not be easily transmitted to the naira exchange rate in the short run. On the contrary, Ogundipe, et al. [5] discovered that a proportionate change in oil price leads to a more than proportionate change in exchange rate volatility in Nigeria; implying that exchange rate is susceptible to changes in oil price.
Motivated by Nigeria"s position as oil exporting and oil importing country, their study examined the effects of oil price, external reserves and interest rate on exchange rate volatility in Nigeria using annual data covering the period 1970 to 2011.
Empirical results of the study of causal effect of international oil prices on USD-Naira exchange rate show that oil prices on a relative basis significantly affect exchange rate compared to imports [6] . The study further contributed that unidirectional Granger causality from oil prices to exchange rate and from oil prices to foreign reserves existed in Nigeria. Reference [7] clearly revealed that while government expenditure exhibited immediate positive response to oil price shock, public investment, private investment and industrial production exhibited negative response to oil price shock, further confirming the evidence of "Dutch disease" in Nigeria. The study further exposed that via the variance decomposition analysis that exchange rate, government expenditure and domestic investment were mainly affected by oil shock, particularly, in the short run. Reference [8] agrees with the evidence of "Dutch disease" in Nigeria as their study suggest that in the short run, changes in the gross domestic product (GDP) is not influenced by oil price volatility, nor does it influence key macroeconomic variables. However, they argue that oil price has positive but insignificant relationship and with Gross domestic product and exchange rate in Nigeria.
Studying the exchange rate fluctuations and trade flows in Nigeria, exchange rate fluctuations were found to have a negative and significant effect on Nigeria"s trade with the US [9] . The study further revealed that different policy changes in the economy were found to have great influence on the fluctuations of exchange rate, which directly or indirectly affect trade flows negatively. In line with theoretical expectation, Ngene [9] argued that US GDP exerts a significant positive effect on Nigeria"s trade but curiously, domestic income exerts a significant negative effect on trade. The study also revealed that real exchange rate may lead to an increase in the volume of net exports. Supporting the direction of relationship, Alalade, et al. [10] exposed from their study that a one per cent increase in the naira exchange rate result to 0.4 per cent decrease in non-oil export revenue and that GDP (2.34 per cent) accounts for the highest individual variations in non-oil export revenue. The study also discovered that exchange rate, degree of economic openness, GDP inflation rate and price index collectively accounts for 97.7
per cent variations in non-oil export variations.
Agreeing with Ngene [9] and Alalade, et al. [10] ; Jongbo [11] argued that real exchange rate play a significant role in determining the industrial output and that foreign exchange increase through contentious export drive from both oil and non-oil products contribute tremendously to increase industrial output. He further argued that the capacity utilization ratio is low, partly due to epileptic power supply, lack of adequate and appropriate technology.
In their study of the nexus of capital flight and exchange rate volatility in Nigeria, Uguru, et al. [12] discovered that the coefficient of capital flight was positively signed and statistically very highly significant at 1%, implying that exchange rate is positively influenced by the volume of capital flight in Nigeria.
METHODOLOGY
The study employed econometric analysis. The methods used were autoregressive conditional heteroscedasticity (GARCH), two stage least square (TSLS) and vector auto-regression (VAR). VAR was specified to help examine the influence of crude oil price volatility on the Parallel exchange rate and on the cost of living in Nigeria. The response to impulse function of crude oil price with respect to parallel exchange rate and cost of living in Nigeria were estimated. Variance decomposition was employed to explain how a random shock to crude oil price caused the fluctuations to the other innovations (parallel exchange rate and cost of living) that are not accounted for by their own prior innovations. In line with Masih, et al. [2] and Okolo and Ani [1] and given the peculiar nature of the Nigerian economy, the influence of crude oil price volatility and parallel exchange rate fluctuation on consumer price index was estimated taking into consideration the influence of crude oil production and crude oil export. GARCH was employed specifically to correct the presence of autocorrelation and measure whether the The GARCH model is specified thus;
In the above mean equation, Xt = Individual time series data of the variables of interest while Yt is a (k x 1)
vector of explanatory variables and it includes also autoregressive terms of the dependent variables [9] .
VAR model that satisfies the hypotheses can be expressed as:
Where, Yt = (Y1+... Ykt) is a column vector of observation on the current values of all variables in the model, A, is K x K matrix of unknown coefficients, A0 is a column vector of deterministic constant terms, Ut is a column vector of errors with properties of E (Ut) = O for all t, E (US Ut) = Ω if s = t; O if s ≠ t.
Specifically, TSLS was employed to measure the effect of crude oil price on the parallel exchange rate, cost and standard of living in Nigeria (without lags). While a VAR system estimates coefficients on successive lags, TSLS estimates the coefficients without lags. Therefore, short-run effects, if any was also estimated using the TSLS.
TSLS model can be estimated as:
Where w determines X, and x determines Y (condition for two stage least square). i.
Crude oil price has not significantly influenced parallel exchange rate in Nigeria.
ii.
Crude oil price and Parallel exchange rate has not significantly impacted cost of living in Nigeria.
In line with the hypotheses, the model for the TSLS can be specified thus; PEXR = f (COPRICE, COPROD, COEXP) Therefore;
Crude oil price and parallel exchange rate effect on the cost of living in Nigeria is estimated using the model: Source: author"s computation using e-view software
The unit root test conducted at 5% level of significance showed that none of the variables were stationary at level form crude oil production and crude oil export was stationary at first difference while crude oil price, parallel exchange rate and consumer price index were stationary at second difference. This implies that there is unit root problem and therefore, vector error correction better suit the analysis. However, the variables were logged and further tested for stationarity prior to a cointegration test to reveal whether there exists a long run relationship among variables. Source: author"s computation using e-view software
Variables
Result of the unit root test conducted on the log of variables showed that there is still unit root in the variables at log level form. However, the order of integration changed. Only the log of consumer price index was stationary at second difference, while the logs of other variables were stationary at 1 st difference.
B. Crude oil price volatility and parallel exchange rate fluctuation i. Correlation Result of Crude Oil Price, Crude Oil Production, Crude Oil Export and Parallel Exchange Rate In Nigeria
From September, 2013 to August, 2015 The relationship between crude oil price, crude oil production, crude oil export and parallel exchange rate follows the a priori expectation as shown in the correlation result. While crude oil price has strong and negative relationship with parallel exchange rate, crude oil export has weak and negative relationship with parallel exchange rate and crude oil production has less than average but positive relationship with parallel exchange rate in Nigeria.
ii. Looking at the regression result of the GARCH, crude oil price, crude oil export and crude oil production had statistically significant impact on parallel exchange rate in Nigeria. Crude oil price and crude oil export had inverse effect on the parallel exchange rate. This is in accordance with the a priori expectation. However, crude oil production had positive (direct) relationship with parallel exchange rate. The size of production determines the volume of export (99.99%) as evidenced in the correlation result. Therefore, crude oil production and crude oil export should have direct relationship with each other in principle and inverse relationship with parallel exchange rate (-49.13% and -49.16% respectively) as shown in the correlation result. However, the impact of crude oil production on parallel exchange rate is positive. The direct relationship between crude oil production and parallel exchange rate fails the a priori expectation and may be reporting that less than the increase in production is being exported, causing a direct effect on the parallel exchange rate. This could also reduce Nigeria"s strength to significantly control crude oil price at the international oil market.
The R 2 shows that 82.31% variation in the parallel exchange rate can be attributed to variations in the independent variables. Furthermore, the f* (13.18851 and prob. of 0.000014 < 0.05) implies that the general regression is significant.
GARCH (1) (1.089431 with probability of 0.2760 > 0.05) implies that previous month"s volatility of the parallel exchange rate did not impact significantly on its current volatility in Nigeria. The result of the two stage least square regression analysis conducted at 5% level of significance showed that the crude oil price had statistically significant impact on parallel exchange rate (-8.668597). The logged coefficient of crude oil price has an inverse relationship with the logged coefficient of parallel exchange rate in Nigeria. This follows the a priori expectation that as crude oil price increase, the currency of an oil exporting nation such as Nigeria increases over the foreign currency (USD since Nigeria"s crude oil is traded at the international market in USD), and therefore exchange rate decreases. The reverse is the case when Nigeria"s crude oil price declines.
Although not statistically significant, the coefficient of crude oil export passed the a priori expectation with respect to parallel exchange rate. It follows that as export increases (whether oil or non oil export or both increases), the value of local currency increases and gains over the foreign currency. This will cause the parallel exchange rate to decrease and vice versa. So far this has been the case in Nigeria as shown in the result. On like crude oil price and crude oil export,, crude oil production has directly influenced parallel exchange rate in Nigeria.
Although, its effect is not statistically significant, a one percent increase causes parallel exchange rate to increase by 49.22%. Also, a one percent increase in crude oil export and crude oil price caused parallel exchange rate to decrease by 39.27% and 0.32% respectively. This reveals that a one percent increase in crude oil production counters the contributions of crude oil price and crude oil export to parallel exchange rate by 9.63%, keeping the parallel exchange rate slightly higher and resistant to the significant effect of crude oil price. The R 2 show that the independent variables contribute 84.09% to the variations in parallel exchange rate in Nigeria. Therefore, the regression plane is a good fit. Furthermore, the F-statistics of 35.23610 reveals that all the variables aggregately impacted significantly on the parallel exchange rate in Nigeria from September, 2013 to August, 2015.
The monthly contribution of crude oil price, crude oil export and crude oil production on the parallel exchange rate in Nigeria as evidenced in the residual graph was negative for 11 months. It was negative in the months of September and November, 2013, and July, September, October, November and December, 2014, and April, June, August, and January, 2015. For the months of October, 2013, May and August, 2014, from December, 2013 to April, 2014, February and March, 2015, the independent variables contributed positively to parallel exchange rate.
The independent variables further contributed positively on parallel exchange rate in May and July, 2015.
Therefore, there were more positive contributions to parallel exchange rate over the period than there were negative contributions to parallel exchange rate. This supports that the volatility of the parallel exchange rate can be attributed to the variations in the explanatory variables.
iv. Vector Error Correction Result of Crude oil price, crude oil production, crude oil export and parallel exchange rate from September, 2013 to August, 2015.
The vector error correction was done at 5% level of significance. While crude oil price had statistically significant impact on crude oil export and crude oil production in the third month, its effect on parallel exchange rate was positive but insignificant in the second month and negative and insignificant in the third month. The f* (9.206603) shows that the variables generally impact significantly on parallel exchange rate in Nigeria. Crude oil export continues to have inverse relationship with parallel exchange rate in Nigeria in the second and third month.
Although insignificant, it is important to note that a percentage change in crude oil export and crude oil production in the third month caused parallel exchange rate to decline by 18.23% and increase by 22.86% respectively. This further shows that crude oil production continued to directly influence parallel exchange rate even after two (2) months.
Furthermore, the Adjusted R-square implies that 80.40% of the variations in parallel exchange rate could be attributed to the variations in crude oil price, crude oil export and crude oil production in Nigeria. Parallel exchange rate had an unstable and fluctuating response to various shocks. The response of parallel exchange rate to own shock caused was positive and significant for the first six periods. It responded negatively and significantly in the ninth and tenth period and then responded positively just before the 11 th period and dispersed afterward for the rest of the period. The response of parallel exchange rate to crude oil price shock remained negative and significant over the period. Parallel exchange rate responded positively and negatively in different directions but significantly over the period to shock in crude oil export. PEXR responded to crude oil production in the same manner until the 11 th period. This proves that parallel exchange rate responded significantly to the joint volatility of crude oil price, crude oil production and crude oil export in Nigeria. Source: author"s computation using e-view software.
v. Response of parallel exchange rate to changes in Crude oil price, crude oil production and crude oil export in

vi. Variance Decomposition of log of parallel exchange rate in Nigeria over 12 periods of shock
Considering the forecast variance decomposition of parallel exchange rate for 12 periods, it is evident from the result that shock to parallel exchange rate (own shock) accounts for 51.49% of the variation in parallel exchange rate in the second period. In the same period, shock to crude oil production accounts for 46.41% of the variation in parallel exchange rate. Interestingly, shocks to crude oil price account for 54.39% and 57.49% of the variation in parallel exchange rate in the 4 th and 5 th periods respectively. Furthermore, shocks to crude oil price accounts for 51.39% of the variation in parallel exchange rate in period six. In period 12, crude oil price volatility caused 23.88%
of the variation in parallel exchange rate. However, fluctuations in parallel exchange rate (own shock) and crude oil production causes 35.17% and 32.80% of the variation in parallel exchange rate in Nigeria in period 12, while crude oil export accounts for 8.14% of the variation in parallel exchange rate in the same period.
C. Crude oil price Volatility, Parallel Exchange rate and Cost of Living in Nigeria i. Correlation result of the relationship between crude oil price, parallel exchange rate and consumer price index in
Nigeria from September, 2013 to August, 2015 The result of the correlation test proves that crude oil price, parallel exchange rate and consumer price index followed the a priori expectation in Nigeria. Their relationship is strong too (over 88%). Crude oil price has inverse and strong relationship with consumer price index in Nigeria and parallel exchange rate has a positive and strong relationship with consumer price index in Nigeria.
ii. Looking at the regression result of the GARCH, crude oil price and parallel exchange rate had statistically significant impact on consumer price index in Nigeria. Crude oil price had inverse effect on the consumer price index, while parallel exchange rate had positive effect on consumer price index in Nigeria. This is in line with the a priori expectation. The size of production determines the volume of export (99.99%) as evidenced in the correlation result.
The R 2 shows that 77.57% variation in the parallel exchange rate can be attributed to variations in the independent variables. Furthermore, the f* (12.45455 and prob. of 0.000025 < 0.05) implies that the general regression is significant. The GARCH (-0.418248 with probability of 0.6758 > 0.05) implies that the previous month"s volatility of the consumer price index did not significantly impact on the current volatility of the consumer price index in Nigeria.
iii. Johansen Cointegration of crude oil price, parallel exchange rate and price index in Nigeria from September, 2013 to
August, 2015. The result of the two stage least square regression analysis conducted at 5% level of significance showed that the crude oil price and parallel exchange rate had statistically significant impact on consumer price index (0.0258 < 0.05 and 0.0359 < 0.05 respectively). The logged coefficient of crude oil price has an inverse relationship with the logged coefficient of consumer price index in Nigeria. This follows the a priori expectation that as crude oil price increase, exchange rate decreases alongside cost of living (consumer price index) for such a country as Nigeria that depends heavily on oil (refined products) and non-oil imports. The reverse is the case when Nigeria"s crude oil price declines. However, parallel exchange rate has a direct relationship with consumer price index in Nigeria, being an import dependent economy.
The R 2 shows that the independent variables contribute 83.34% to the variations in consumer price index in Nigeria. Therefore, the regression plane is a good fit. Therefore, there were equal distributions of positive contributions to consumer price index over the period as well as negative contributions.
vi. Vector Error Correction Result of Crude oil price, parallel exchange rate and consumer price index from September,
The vector error correction conducted at 5% level of significance reveals that only crude oil price had statistically significant and positive effect (3.10905) on consumer price index in the second month. For an import dependent nation, rising oil price increases the cost of living and doing business and therefore, increases the consumer price index too. Rising crude oil price implies increased earnings for an oil exporting nation, like Nigeria.
The increased earnings allows for expanding the economy via expansionary policy objective by increasing aggregate demand, employment, investment and output. This in turn can lead to both demand-pull and cost-push inflation (increase in cost of living) and vice versa. On the other hand, rising crude oil price causes a decline in exchange rate, which reduces the cost of living and cost of doing business and vice versa for an import dependent economy. The peculiar case of Nigeria exporting crude oil and importing refined crude oil products and non oil products brings her in between the proverbial "devil and deep blue sea". Rising and declining crude oil price has undesirable effects on the cost of living in Nigeria. However, A simple explanation for the inverse relationship between crude oil price and consumer price index in the "GARCH" and "TSLS" result, and a direct relationship between both variables in the "VEC" result (not accounting for monetary and fiscal policy objectives) is that the crude oil export influence consumer price index more than the nation"s import in the first instance, causing the consumer price index to respond negatively to crude oil price. Nonetheless, in the second and third month, the nation"s import influences more the consumer price index, causing a consumer price index to increase in response to the rise in crude oil price. Oil (refined products) and non oil imports, and crude oil exports are pass-through for crude oil price. Parallel exchange rate, which also could be a pass through for crude oil price impacts positively and significantly on consumer price index in the first stance but negatively and insignificantly after the first and second months.
The f* (2.699044) shows generally slight significance of the variables" impact on consumer price index in Nigeria after the first and second month. Furthermore, the Adjusted R-square implies that only 37.29% of the variations in consumer price index could be attributed to the variations in crude oil price and parallel exchange rate in Nigeria, given two month lags. The impulse response of consumer price index expose that consumer price index responded negatively and significantly to shock to parallel exchange rate from period one to period 12. It responded positively and significantly from to crude oil price shock from period one to period four and then negatively and yet significantly from period four to twelve. However, consumer price index responded positively and significantly to its own shock all through the period. Considering the forecast variance decomposition of consumer price index for 12 periods, it is evident from the result that shock to consumer price index (own shock) accounts for 87.75% of the variation in consumer price index in the period 2 and further account for over 60% of the variations all through the period. Therefore, shock to crude oil price result to decline to exchange rate (rising value of the Naira) and in turn an increase in consumer price index (cost of living). Source: author"s computation using e-view software
The graphic trend shows that Nigeria"s crude oil price declined from September, 2013 to August, 2015, while consumer price index and parallel exchange rate increased over the same period. This further supports the inverse relationship between crude oil price and parallel exchange rate as well as consumer price index. Notably, parallel exchange rate remained slightly above consumer price index in Nigeria. Furthermore, while consumer price index increased steadily over the period, parallel exchange rate had a fluctuating increase from September, 2013 to August, 2015. The trend further supports that the decline in Nigeria"s crude oil price caused parallel exchange rate to increase more than the increase in consumer price index in Nigeria. The impulse response graph showed that the consumer price index very poorly and insignificantly to the deviations in crude oil price and parallel exchange rate.
D. Granger Causality
The Granger causality shows that crude oil price cause parallel exchange rate and consumer price index. The result further shows that parallel exchange rate granger cause consumer price index in Nigeria. Interestingly, while parallel exchange rate and consumer price index cause crude oil production and crude oil export by more that 80% each, crude oil production and export cause parallel exchange rate and consumer price index by less than 45% each.
evidenced from the result.
E. Test of Hypotheses:
i.
Hypothesis 1
The first Hypothesis states that crude oil price volatility has not significantly influenced parallel exchange rate fluctuation in Nigeria. Given the statistical significance of the t-test and f-test results of the GARCH, TSLS and the f-test result of the vector error correction, we reject the null hypothesis and conclude that crude oil price volatility does significantly influence parallel exchange rate fluctuation in Nigeria.
Hypothesis 2
The second hypothesis states that crude oil price volatility and parallel exchange rate fluctuation has not significantly influenced the cost of living in Nigeria. Given the statistical significance of the t-test and f-test results of the GARCH, TSLS and f-test result of the vector error correction, we reject the null hypothesis and conclude that crude oil price volatility and parallel exchange rate fluctuation does significantly influence the cost of living in Nigeria.
CONCLUSION
As the sixth exporter of crude oil in the world market, Nigeria heavily relies on earning from sale of crude oil to fund the nation"s economic activities. The price of Nigeria"s crude oil is basically determined by its demand and supply in the international oil market as the crude oil has little or no domestic value. Shocks to crude oil price greatly affect national income, exchange rate and the cost of living in Nigeria. Also heavily dependent on imports (oil and non oil imports), the nation"s earnings which is supposed to cushion the cost of living and doing business as an oil exporting nation is countered by heavy dependence on import for almost all consumables, including foods.
This has both direct and inverse effect on the cost of living in Nigeria. Evidenced from the result of the GARCH, TSLS and VEC analysis, crude oil volatility significantly influenced parallel exchange rate fluctuation and in turn the cost of living and doing business in Nigeria.
It is recommended within the limits of the study that Nigeria reduce her heavy dependence on imported goods.
Nigeria should also increase earnings from export of other products, thereby reducing the nation"s dependence on crude oil export and crude oil price. Since declining oil prices means reduced national earnings and in turn declining per capita income (given Nigeria"s growing population), rising cost of living could have adverse effects on Nigerians. Government should pay attention to declining earnings as population increase (shrinking per capita income), while consumer price index rises. This implies that the average Nigerians will be poorer than they were before the decline in crude oil price.
Nigeria, being the 6 th largest oil producing nation should increase her strength in determining oil price by better control of crude oil production, effectively increasing her refining capacity and increase production and export of other products with comparative advantage and gradually increase export of crude oil as price increase.
Funding: This study received no specific financial support.
